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Abstract: This paper investigates the theoretical relationship between earnings, risks 
and dividends, in an intertemporal context. After assuming that firms adjust their 
dividend payments toward a target dividend payout ratio, we utilize the framework of 
the consumption capital asset pricing model (CCAPM) to examine the effect of 
systematic earnings risk on dividend policy. Our main result indicates that the dividend 
payout ratio of a firm is negatively related to its earnings consumption beta, obtained 
from the covariance between aggregate consumption and earnings. This result suggests 
that risk measured with earnings influences dividend policy. This result also suggests 
that the earnings consumption beta integrates the multiple dimensions of a firm’s 
earnings risk. 
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1 Introduction 
 
According to Baker and Weigand (2015), dividend policy remains an important topic 
in modern finance. Dividend policy refers to the dividend distribution policy that a 
firm follows in determining the size and pattern of distributions to shareholders. 
Firms distribute cash to shareholders through cash dividends or share repurchases. In 
the case of a special dividend, a firm will normally indicate that this will be a one-
time large payment.  
 
 In his classic paper, Lintner (1956) demonstrates how managers determine their 
firm’s dividend policy. His empirical model indicates that changes in dividends only 
partially reflect changes in earnings. He concludes that corporations seem to increase 
dividends only after they are reasonably certain that they will be able to maintain 
them permanently. In another classic paper, Gordon (1959) suggests that dividend 
cash flows are associated with lower risk. He asserts that paying higher dividends 
increases firm value because dividends payments represent a sure income, while 
capital gain is uncertain. Miller and Modigliani (1961) take a contrary point of view. 
For Miller and Modigliani (MM), in a perfect and efficient capital markets, dividend 
policy is irrelevant to share value, because different payout policies constitute nothing 
more than slicing a fixed pie of cash flows into different pieces. Changing the form of 
the cash distribution has no effect on a firm’s value.  
 
 Following the classic studies of Lintner, Gordon and MM, many other dividend 
models have been proposed. For example, Black (1976) argues that paying dividend 
reduces firm value when considering the tax disadvantage of dividends. On the other 
hand, in a world with market imperfections and asymmetric information, 
Bhattacharya (1979) suggests that the signaling benefit from paying dividends may 
be traded off against the tax disadvantages in order to achieve optimal dividend 
policy. Also, in a world with market imperfections, Jensen (1986) proposes that 
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paying dividends provides a mechanism for reducing agency costs by reducing the 
free cash flows available for unproductive spending.  
 
 The literature also provides interesting observations on the link between 
dividend payment and risk. Indeed, several empirical studies conclude that the 
dividend payout ratio (dividends divided by earnings) or the dividend yield 
(dividends divided by price) is lower for high-risk firms.1 Along this line, many 
models suggest that risk influences dividend payments. Examples include, Bajaj and 
Vijh (1990), Michaely et al. (1995), Jagannathan et al. (2000), Grullon et al. (2002), 
Carter (2008), Hussainey et al. (2011), Bergeron et al. (2015), and Varela (2015). 
According to Abdoh and Varela (2017, p. 503), "Dividends are negatively related 
with risk because firms that operate under high uncertainty would prefer to 
accumulate retained earnings by reducing dividends." 
 
 In this paper, we develop a theoretical model on the relationship between 
systematic earnings risk and dividend policy, in an intertemporal context. 
 
 The concept of earnings beta as a measure of systematic risk represents another 
important research area in accounting (or finance). For example, Beaver et al. (1970) 
reveal a significant positive correlation between standard market betas and 
accounting betas.2 Beaver and Manegold (1975), and Ismail and Kim (1989) confirm 
prior findings about the significant relationship between market betas and earnings 
betas, using a variety of accounting return variables. Karels and Sackley (1993) find a 
similar relationship in the U.S. banking industry. Baginski and Wahlen (2003) show 
that accounting betas are significantly related to the priced risk premiums in 
univariate regressions. Nekrasov and Shroff (2009) derive a simple risk adjustment 
that corresponds to the covariance between a firm’s return on book equity (ROE) and 
economy-wide risk factors.  
 
 In an influential paper, Da (2009) proposes a novel way to estimate systematic 
risk, using, exclusively, accounting earnings and aggregate consumption data. More 
specifically, Da’s model indicates that the covariance between accounting returns and 
aggregate consumption represents an appropriate measure of risk. His empirical 
results show that this measure of risk explains 58% of the cross-sectional variation in 
risk premia. Moreover, if we add a duration measure, the model explains more than 
80% of this variation. In the same vein, Da and Warachka (2009) develop an analyst 
earnings beta that measures the covariance between the cash flow innovation of an 
asset and those of the market. They show that this cash flow risk measure is priced in 
the cross-section of expected stock returns. As Goyal (2012, p. 29) notes, Da’s model 
is very useful in explaining returns. Also, as Ball and Sadka (2015, p. 51) mention, 
"In sum, while the empirical evidence to date is scant, these studies suggest that 
studying systematic earnings risk is a promising avenue for further research." In line 
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with this suggestion, Bergeron et al. (2018) demonstrate that the covariance between 
earnings and aggregate consumption affects the intrinsic value of a firm. 
 
 Nevertheless, none of these above-mentioned works develop a theoretical 
model on the relationship between systematic earnings risk and dividend policy.  
 
 In this regard, the motivation for the present paper comes from the following 
observations: (1) the importance of dividend policy in finance; (2) the large number 
of studies on the negative relationship between risk and dividends; (3) the importance 
of earnings beta (as a measure of systematic risk) in accounting research; and (4) the 
absence of a theoretical model on the relationship between systematic earnings risk 
and dividend policy.  
 
 Our model development involves the following steps. First, we assume that 
dividend payments are directly and stochastically related to earnings. Second, we 
suppose that the intertemporal equilibrium framework of the consumption capital 
asset pricing model (CCAPM) represents a fundamental description of the economy. 
Third, we express the equilibrium expected dividend growth of a stock as a function 
of its dividends-consumption covariance. Fourth, we integrate the target dividend 
payout ratio into the last equilibrium condition. Finally, we relate the target dividend 
payout ratio to earnings risks.  
 
 Our main result shows that the target dividend payout ratio of a firm is 
negatively related to its earnings consumption beta, obtained from the covariance 
between aggregate consumption and earnings. The relation indicates that the payout 
ratio of a particular firm is 100% when the earnings consumption beta equals zero, 
corresponds to the aggregate payout ratio if the earnings consumption beta equals 
one, and tends to zero when the measure of risk tends to infinity.  
 
 Thus, the main theoretical contribution of this paper is to demonstrate that 
systematic earnings risk influences dividend policy. This paper also suggests that the 
earnings consumption beta integrates the multiple dimensions of earnings risk (for 
dividend decisions). Moreover, it supports the existence of an optimal dividend 
policy, in an intertemporal context. 
 
 The present paper can be viewed as a direct extension of Bergeron et al. (2015) 
and Bergeron et al. (2018). The first paper examines the theoretical relationship 
between the multidimensionality of risk and dividend policy, in an intertemporal 
context. The second paper explores the effect of earnings systematic risks on intrinsic 
stock values, in the same intertemporal context. The present paper combines the two 
previous ones and examines the theoretical relationship between earnings systematic 
risk and dividend policy. 
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 The remainder of this paper is organised as follows. Section 2 presents the 
dividends-earnings process. Section 3 describes the intertemporal equilibrium 
framework. Section 4 relates target dividend payout ratios to earnings risks. Section 5 
concludes.  
 
 
2 The dividends-earnings process 
 
Following Bakshi and Chen (2005), Dong and Hirshleifer (2005), and Bergeron et al. 
(2015, p. 179), our dividend model focuses on earnings and begins by assuming that, 
given the available information at time t, dividends relate to earnings according to:  
 
 1 ,1 ,1 ,
~~~
  titiitti XdD  , (1a) 
with 
 
 0] ,~[]~[ 1 ,1 ,   tittit COVE  ,  
 
where 1 ,
~
tiD  is the dividends of stock i, at time 1t , 1 ,
~
tiX  is the earnings of stock i, 
at time 1t , 1 ,
~
ti  is the usual residual random term for stock i at time 1t , and itd  
is the dividend payout ratio of stock i at time t ( ititit XDd / ).
3  
 
 Notice that the second line of equation (1a) simply assumes that the residual 
random term presents an expected value of zero, and a zero correlation with any other 
variables. At the aggregate level, for the entire market, we can also assume that:  
 
 1 ,1 ,1 ,
~~~
  tmtmmttm XdD  , (1b) 
with 
 
 0] ,~[]~[ 1 ,1 ,   tmttmt COVE  ,  
 
where the index m indicates the market. Taking the expectation on each side of 
equation (1) allows us to release the usual random term, to show that  for a particular 
firm: 
 
 ]
~
[]
~
[ 1 ,1 ,   titittit XEdDE , (2a) 
 
or, for the entire market: 
 
 ]
~
[]
~
[ 1 ,1 ,   tmtmttmt XEdDE , (2b) 
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which indicates that expected dividends are directly proportional to the corresponding 
expected earnings (for a firm or the market).  
 
 As noted by Dong and Hirshleifer (2005), this dividends-earnings process is 
inspired by the classic study of Lintner (1956). It assumes that firms adjust their 
dividend payments toward a target dividend payout ratio. In other words, it indicates 
that the dividends-earnings ratio of a firm is stationary, or, more precisely, it indicates 
that, given the available information at time t, the expected dividends of a firm, 
divided by the corresponding expected earnings, equals the current dividends of the 
firm, divided by the corresponding current earnings. Our goal, in the present paper, is 
to find the theoretical value of the above target ratio itd , using a fundamental 
economic framework. 
 
 
3 The equilibrium economic framework 
 
In this section, we introduce the equilibrium economic framework proposed by the 
CCAPM of Rubinstein (1976), Lucas (1978), and Breeden (1979). We begin by 
establishing that the equilibrium price of a stock corresponds to all future cash flows 
(dividends), where the discount factor is stochastic. Then, assuming a constant 
growth evolution for dividends or consumption, we demonstrate that the random 
future price of a stock is directly and stochastically related to its next dividend 
payment. Thereafter, we find the equilibrium dividend growth rate of a stock, to 
reveal that dividend growth rates are related to dividends-consumption covariance.  
 
3.1 Equilibrium price  
Following Bergeron et al. (2018, p. 154), and others before,4 our intertemporal 
equilibrium framework considers a hypothetical economy, in which the representative 
investor maximises the time-separable utility function: 
 
 



0
)
~
(
s
st
s
t CUE  , (3) 
 
subject to resource constraints, where stC 
~
 is the aggregate consumption at time st   
(   ..., 2, ,1 ,0s ), )(U  is an increasing concave and derivable function, and   is the 
time discount factor ( )10   . 
 
 The solution to this problem, given by the first order necessary conditions, can 
be used to show that the equilibrium price of stock i, at time t, itP , equals:  
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 sti
s t
sts
tit D
CU
CU
EP 





  ,
1
~
)(
)
~
(
 , (4) 
 
where stiD  ,
~
 is the dividends of stock i at time st   (   ..., 2, ,1s ), noting that 
premium represents a derivative of a function.5  
 
 The right-hand side of equation (4) corresponds to the present value of all 
future cash flows (dividends), where the stochastic discount factor, between t and 
st  , is equivalent to: )(/)
~
( tst
s CUCU   .  
 
 If we assume, like Bansal and Kiku (2011), and many others before, that )(U  
corresponds to the usual power utility function, then, it is easy to prove that:  
 
 sti
s t
sts
tit D
C
C
EP 



 






  ,
1
~
~ 
 , (5) 
 
where   represents the constant relative risk aversion parameter )0(  .6 Also, if 
we assume that the sequence of the dividend growth rates is independent and 
identically distributed (i.i.d.), just as the sequence of the aggregate consumption 
growth rates is, then we can write: 
 
  )~1(
~
    and   ,)~1(
~
 ,
s
tst
s
iitsti gCCgDD   ,  
 
where ig
~  represents the constant dividend growth rate of stock i, and g~ represents 
the constant consumption growth rate. This allows us to simplify the expression of a 
long-lived asset as follows:  
 
 
s
iit
s
ss
tit gDgEP )
~1()~1(
1
 


  . (6) 
 
Since the current dividend payment of a stock is known with the available 
information, it can thus be passed through the conditional expectation operator as 
shown below:  
 
 
s
i
s
ss
titit ggEDP )
~1()~1(
1
 


  . (7) 
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or, using a compact expression: 
 
 ititit DP  , (8) 
 
with si
s
ss
tit ggE )
~1()~1(
1
 


  . 
 
 Up until this point, our model development starts the economy at time t, but we 
can also start the economy at time 1t . In so doing, the link between the current 
equilibrium price of stock i, at time 1t , 1 , tiP , and the current dividends of stock i, 
at time 1t , 1 , tiD , can be represented this way: 
 
 1 ,1 ,1 ,   tititi DP  , (9) 
 
with si
s
ss
tti ggE )
~1()~1(
1
11 ,  




 .7  
 
 Because the variables g~  and ig
~  are i.i.d., then the mathematical expectation 
it  equals the corresponding value 1 , ti . Given the available information at time 
1t , we, thus, can establish that:  
 
 ittiti DP 1 ,1 ,   . (10) 
 
On the other hand, given the available information in time t, the last equation now 
suggests that:  
 
 ittiti DP 1 ,1 ,
~~
  , (11) 
 
where the random variable 1 ,
~
tiP  represents the next equilibrium price of stock i at 
time 1t .  
 
 To summarize, equation (11) proposes that random prices are directly and 
stochastically related to next dividends. To put it simply, prices and dividends are 
cointegrated. 
 
 This result is important because it: (1) permits the release of future random 
prices from the equilibrium conditions given by the CCAPM; and (2) shows that 
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these equilibrium conditions can be expressed using only two random variables 
(dividends and consumption), for a single period. 
 
3.2 Equilibrium dividend growth for a single period 
Recursively, the present value of all future dividends, expressed by equation (4), is 
equivalent to the following single period equation:  
 
 )]
~~
(
~
[ 1 ,1 ,1   titittit DPMEP , (12) 
 
where the stochastic discount factor corresponds to the intertemporal marginal rate of 
substitution between t and 1t , 1
~
tM , which is, for the time-separable utility 
function, such that: 1
~
tM  )(/)
~
( 1 tt CUCU   . 
 
 Integrating equations (8) and (11) into the single period expression of an asset 
price, as formulated by equation (12), allows us to write that: 
 
 )]
~~
(
~
[ 1 ,1 ,1   titiitttitit DDMED  . (13) 
 
After simple manipulations, noting that 1/
~~
1 ,1 ,   ittiti DDg , we get: 
 
 )]/11)(~1(
~
[1 1 ,1 ittitt gME   , (14) 
 
where 1 ,
~
tig  represents the dividend growth rate of stock i, between time t and t+1. 
Thus, given the available information in time t, we have:  
 
 )]~1(
~
[)/11/(1 1 ,1   tittit gME , (15) 
 
and the mathematical definition of covariance indicates that: 
 
 ]~1[]
~
[]~1 ,
~
[)/11/(1 1 ,11 ,1   tittttittit gEMEgMCOV , (16) 
 
which permits us to isolate the expected dividend growth rate, under equilibrium 
condition, as follows: 
 
 
]
~
[
]~1 ,
~
[
]
~
[
)/11/(1
]~1[
1
1 ,1
1
1 ,








tt
titt
tt
it
tit
ME
gMCOV
ME
gE

. (17) 
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In equilibrium, according to the standard consumption-based model, expected asset 
returns are proportional to the covariance of returns with discount factors (see, for 
example, Cochrane, 2005, p. 15). In the same manner, equation (17) reveals that the 
equilibrium dividends growth rate is linearly related to the covariance of the dividend 
growth rate with the discount factor. 
 
 Integrating the definition of the intertemporal marginal rate of substitution 
between t and 1t , in the covariance term, shows that:  
 
 
]
~
[
]~1 ),(/)
~
([
]
~
[
)/11/(1
]~1[
1
1 ,1
1
1 ,








tt
tittt
tt
it
tit
ME
gCUCUCOV
ME
gE

. (18) 
 
As noted by Cochrane (2005, p. 19), the consumption growth rate represents a more 
concrete variable than marginal utility. To express the last equilibrium condition with 
consumption growth rate, we suppose, (as in Rubinstein, 1976, and many others after) 
that the dividend of a stock and the aggregate consumption are bivariate normally 
distributed. Therefore, based on the lemma of Stein, we can rewrite the last equation 
in this way:8 
 
 
]
~
[)(
]~1 ,
~
[)]
~
([
]
~
[
)/11/(1
]~1[
1
1 ,11
1
1 ,









ttt
titttt
tt
it
tit
MECU
gCCOVCUE
ME
gE

. (19) 
 
Multiplying both sides of equation (19) by the current aggregate consumption ( tC ) 
shows, after simple manipulations, that: 
 
 
]
~
[)(
]~1 ,~1[)]
~
([
]
~
[
)/11/(1
]~1[
1
1 ,11
1
1 ,









ttt
tittttt
tt
it
tit
MECU
ggCOVCUEC
ME
gE

, (20) 
 
where 1
~
tg  represents the growth rate of aggregate consumption, between time t and 
t+1 ( 1
~
tg )1/
~
1  tt CC .  
 
 Equation (20) indicates that the expected dividend growth rate of a stock is 
linearely related to its dividends-consumption covariance. The relationship is positive 
because the second derivative of the utility function must be negative, by 
construction, and because the other values that define the slope of the relationship 
( etc) , , C  are all positive, by definition. This result is consistent with the notion that 
big old firms that have low risk, and low sensibility to aggregate consumption 
(reflecting economic activities), present low expected dividend growth (see, for 
example, Grullon et al., 2002). In the next section, we will develop this intuitive 
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relationship, by first isolating the covariance term above, and then integrating the 
earnings, to finally express the dividends-risk relationship in terms of dividend 
payout ratios and accounting betas. 
 
 
4 Dividend, earnings, and accounting risk 
 
If firms are risk averse and cautious, then those operating in a high level of 
uncertainty will pay lower dividends in order to have enough retained earnings for 
bad earnings years (see, also, Hoberg and Prabhala, 2009). This section demonstrates 
that the dividend payout ratio of a firm depends on its earnings risk. The intuition 
behind this relationship can be summarized as follows: if we postulate that dividends 
are naturally associated to earnings, and if we assume that dividend policies are 
related to risks, then it makes sense to measure risk directly from earnings, in a 
dividend-risk model. Our demonstration begins by isolating the dividends-
consumption covariance term obtained from our equilibrium framework. We then 
integrate earnings into the covariance term, via the dividends-earnings process 
proposed previously. Thereafter, we derive the dividend-risk relationship assuming 
the existence of a firm for which dividends (or earnings) are not correlated with 
aggregate consumption.  
 
4.1 Covariance and earnings  
Our previous development suggests that dividends and aggregate consumption are 
correlated. Indeed, if we isolate the dividends-consumption covariance term obtained 
from the equilibrium expression of the expected dividend growth rate of a stock, as 
formulated by equation (20), then we can write:  
 
 
1
1
1
1
1 ,
]
~
[)(
)]
~
([)1(
]
~
[
)/11/(1
]~1[




 












 

ttt
ttt
tt
it
tit
MECU
CUEC
ME
gE

  
 
 ]~1 ,~1[ 1 ,1   titt ggCOV , (21) 
 
or, to simplify the notation: 
 
 ]~1 ,~1[ 1 ,1   tittcit ggCOV , (22) 
 
where  
1
1
1
1
1 ,
]
~
[)(
)]
~
([)1(
]
~
[
)/11/(1
]~1[




 












 

ttt
ttt
tt
it
titcit
MECU
CUEC
ME
gE

 .  
 
Using the definition of mathematical covariance, we can also write:  
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 ]~1 []~1[)]~1 )(~1[( 1 ,11 ,1   tittttittcit gEgEggE , (23) 
 
or: 
 
 )]~1 )(~1[(]~1 []~1[ 1 ,11 ,1   tittcittittt ggEgEgE  . (24) 
 
Since the dividend of stock i, at time t , is known, it can be passed through the 
conditional expectation operator, to get, after simple manipulations:  
 
 ]
~
)~1[(]
~
[]~1[ 1 ,11 ,1   tittitcittittt DgEDDEgE  . (25) 
 
Dividing by the expected value ]
~
[ 1 , tit DE , on each side of equation (25), reveals that:  
 
 ]
~
[/]
~
)~1[(]
~
[/]~1[ 1 ,1 ,11 ,1   tittitttititcittt DEDgEDEDgE  . (26) 
 
In accordance with equation (2a), and the dividends-earnings process assumed 
previously, we can integrate the current earnings and the expected earnings of the 
stock in equation (26), as follows:  
 
 ]
~
[)//(]~1[ 1 ,1   tititititcittt XEXDDgE    
 
 ]
~
[)//(]
~
)~1[( 1 ,1 ,1  tititittitt XEXDDgE . (27) 
 
After manipulations, the last equation also indicates that: 
 
 ]
~
[/)/](~1[ 1 ,1   tititcititittt XEDXDgE  ,  
 
 ]
~
[/]
~
)~1[( 1 ,1 ,1  tittitt XEDgE . (28) 
 
To simplify the notation, equation (28) can be rewritten as:  
 
 ]/
~
)~1[(/)/](~1[ 1 ,1 ,11 ,1   tititttiitciitittt XDgEXDXDgE  , (29) 
 
where ]
~
[ 1 ,1 ,   titti XEX . Adding ]
~1[ 1 tt gE  to both sides of equation (29), shows 
that: 
 
 1 ,11 /)/](
~1[]~1[   tiitcititittttt XDXDgEgE    
C. Bergeron, J-P. Gueyie and K. Sedzro   13 
 
 
 
 
 
2019   Author’s Final Version 
 
 
 ]/
~
)~1[(]~1[ 1 ,1 ,11   tititttt XDgEgE . (30) 
 
Rearranging indicates that: 
 
 ]/
~
)~1[(]~1[ 1 ,1 ,11   tititttt XDgEgE   
 
 1 ,11 /)/](
~1[]~1[   tiitcititittttt XDXDgEgE  , (31) 
 
or, more simply: 
 
 )]/
~
1)(~1[( 1 ,1 ,1   tititt XDgE   
 
 1 ,1 /)/1](
~1[   tiitcititittt XDXDgE  . (32) 
 
Consequently, equation (32) shows, after simple manipulations, a particular form of 
the familiar Euler equation, in which the central random variables are driven by 
aggregate consumption, and stock dividends (relative to earnings). That is to say:  
 
 1]
~
)~1[( 1 ,1   titt YgE , (33) 
 
where  
1 ,1
1 ,1 ,
1 ,
/)/1](~1[
/
~
1
  
~






tiitcititittt
titi
ti
XDXDgE
XD
Y

. 
 
4.2 No correlation with consumption  
Now, suppose that we can identify a stock which has dividends that are uncorrelated 
with consumption. This means that its dividends (or earnings) have a zero covariance 
with aggregate consumption, and are not affected by economic fluctuations. For such 
a theoretical security, we have: 
 
 1]
~
)~1[( 1 ,1   tztt YgE , (34) 
 
where the index z denotes the security which has no correlation with aggregate 
consumption. Therefore, equation (33) minus equation (34), gives:  
 
 0)]
~~
)(~1[( 1 ,1 ,1   tztitt YYgE , (35) 
 
and the mathematical definition of covariance implies that:  
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 ]
~~
[]~1[]
~~
 ,~1[ 1 ,1 ,11 ,1 ,1   tztittttztitt YYEgEYYgCOV , (36) 
 
or, after manipulations: 
 
 
]~1[
]
~
 ,~1[
]
~
[]
~
[
1
1 ,1
1 ,1 ,






tt
titt
tzttit
gE
YgCOV
YEYE . (37) 
 
Multiplying on each side by the dominator of variable 1 ,
~
tiY , we get  
 
 )/)/1](~1[](
~
[]/
~
1[ 1 ,11 ,1 ,1 ,   tiitcititittttzttitit XDXDgEYEXDE    
 
 
]~1[
]/
~
1 ,~1[
  
1
1 ,1 ,1





tt
tititt
gE
XDgCOV
, (38) 
 
or using the basic properties of mathematical covariance: 
 
 )/)/1](~1[](
~
[]/
~
1[ 1 ,11 ,1 ,1 ,   tiitcititittttzttitit XDXDgEYEXDE    
 
 ]~1[/]/
~
 ,~1[  11 ,1 ,1   tttititt gEXDgCOV . (39) 
 
Integrating equation (32) in equation (39), indicates that: 
 
 )])/
~
1)(~1[(](
~
[]/
~
1[ 1 ,1 ,11 ,1 ,1 ,   tititttzttitit XDgEYEXDE   
 
 ]~1[/]/
~
 ,~1[  11 ,1 ,1   tttititt gEXDgCOV , (40) 
 
and the mathematical definition of covariance implies that:  
 
 ]/
~
1[ 1 ,1 ,  titit XDE   
 
 ])/
~
1[]~1[]/
~
1 ,~1[](
~
[ 1 ,1 ,11 ,1 ,11 ,   titittttititttzt XDEgEXDgCOVYE  
 
 ]~1[/]/
~
 ,~1[ 11 ,1 ,1   tttititt gEXDgCOV . (41) 
 
Using, again, the basic properties of covariance, equation (41) becomes:  
 
 ]/
~
1[ 1 ,1 ,  titit XDE   
 
C. Bergeron, J-P. Gueyie and K. Sedzro   15 
 
 
 
 
 
2019   Author’s Final Version 
 
 ])/
~
 ,~1[]/
~
1[]~1[](
~
[ 1 ,1 ,11 ,1 ,11 ,   tititttitittttzt XDgCOVXDEgEYE  
 
 ]~1[/]/
~
 ,~1[ 11 ,1 ,1   tttititt gEXDgCOV . (42) 
 
After simple, manipulations, we can write: 
 
 ]/
~
1[ 1 ,1 ,  titit XDE   
 
 ]/
~
1[]~1[]
~
[ 1 ,1 ,11 ,   titittttzt XDEgEYE  
 
 ]/
~
 ,~1[])
~
[]~1[/1( 1 ,1 ,11 ,1   tititttzttt XDgCOVYEgE , (43) 
 
or, rearranging: 
 
 ])~1[]
~
[1](/
~
1[ 11 ,1 ,1 ,   tttzttitit gEYEXDE   
 
 ]/
~
 ,~1[])
~
[]~1[/1( 1 ,1 ,11 ,1   tititttzttt XDgCOVYEgE . (44) 
 
Integrating equation (1a), given by the dividends-earnings process, allows us to 
reveal the implications of future random earnings, as shown below:  
 
 ])~1[]
~
[1](/)~
~
(1[ 11 ,1 ,1 ,1 ,   tttzttititiitt gEYEXXdE    
 
 ]/)~
~
( ,~1[])
~
[]~1[/1( 1 ,1 ,1 ,11 ,1   tititiittttzttt XXdgCOVYEgE  . (45) 
 
Given the standard assumptions related to the usual residual random term (~ ), we 
can also reduce the last equation in this manner: 
 
 ])~1[]
~
[1](/
~
1[ 11 ,1 ,1 ,   tttzttitiitt gEYEXXdE   
 
 ]/
~
 ,~1[])
~
[]~1[/1( 1 ,1 ,11 ,1   titiittttzttt XXdgCOVYEgE . (46) 
 
 
Dividing each side by itd , and using the basic properties of mathematical 
expectation, yields: 
 
 ])~1[]
~
[1)(1( 11 ,
1

  tttztit gEYEd   
 
 ]/
~
 ,~1[])
~
[]~1[/1( 1 ,1 ,11 ,1   tititttzttt XXgCOVYEgE . (47) 
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Isolating the dividend payout ratio of the stock (or its inverse), gives:  
 
  11itd ]/
~
 ,~1[
]~1[]
~
[1
]
~
[]~1[/1
1 ,1 ,1
11 ,
1 ,1






tititt
tttzt
tzttt
XXgCOV
gEYE
YEgE
. (48) 
 
Multiplying both side of equation (48) by the conditional expectation ]~1[ 1 tt gE  
allows us to write, after simple manipulations: 
 
 ]/
~
 ,
~
[1 1 ,1 ,1
1

  titittit XXGCOVd , (49) 
 
with ]~1[/)~1(
~
111   tttt gEgG . In the same manner, multiplying each side of 
equation (49) by the conditional expectation ]~1[ 1 ,
E
tit gE  , allows us to write: 
 
 ]
~
 ,
~
[1 1 ,1
1 E
tittit GGCOVd 
  , (50) 
 
with ]~1[/)~1(
~
1 ,1 ,1 ,
E
tit
E
ti
E
ti gEgG   , where 
E
tig 1 ,
~
  is the earnings growth rate of stock 
i, between time t and t+1 ( 
E
tig 1 ,
~ )1/
~
1 ,  itti XX .
9  
 
 Equation (50) clearly establishes that the inverse of the current dividend 
payout ratio of a firm is positively and directly proportional to the covariance of its 
earnings to aggregate consumption. This simple relationship presents several 
interesting implications. For example, it makes it possible to easily identify the value 
of the current dividend payout ratio for the security which has no correlation with 
aggregate consumption (this value is 1). In the same manner, it makes it possible to 
identify the value of the payout ratio in a context of certainty (this value is the same: 
1). In a context of uncertainty, the higher the earnings-consumption covariance is, the 
higher the inverse of the payout ratio is. Thus, if we postulate that dividends and risk 
are negatively related (as many authors suggest), then, in accordance with equation 
(50), the earnings-consumption covariance represents a measure of risk.  
 
4.3 Aggregate level  
To facilitate the application and interpretation of the last relationship, let us first 
recognize that, on an aggregate level, we can write:  
 
 ]
~
 ,
~
[1 1 ,1
1 E
tmttmt GGCOVd 
  , (51) 
 
where, again, the index m represents the aggregate level for the entire market. 
Introducing equation (51) in equation (50), gives: 
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  11itd )1(
1 mtd ]
~
 ,
~
[/]
~
 ,
~
[ 1 ,11 ,1
E
tmtt
E
titt GGCOVGGCOV  . (52) 
 
Therefore, taking the inverse of each side of equation (52), we finally obtain this 
simple and easy-to-apply formula:  
 
 
E
itt
itd


1
1
, (53) 
 
with,  
 
 t 1  
1  mtd ,  
 
E
it ]
~
 ,
~
[/]
~
 ,
~
[  1 ,11 ,1
E
tmtt
E
titt GGCOVGGCOV  . 
 
The parameter t  is determined by the market dividend payout ratio at time t ( mtd ). 
Its value is positive if we postulate that the aggregate earnings for the entire market 
are naturally superior (years after years) to their corresponding dividends.10 The 
parameter 
E
it  represents the earnings consumption beta of stock i, given the 
available information at time t, as in Bergeron et al. (2018, p. 160). It measures how 
sensitive a firm’s earnings are to aggregate consumption. It can be viewed as the 
coefficient of earning sensitivity to economic fluctuations. In this sense, it is 
consistent with the important concept of accounting beta, which corresponds to a 
measure of risk, or, more precisely, to a measure of systematic earnings risk.11  
 
 Equation (53) represents our main result. It shows that the dividend payout ratio 
of a stock is negatively related to its earnings consumption beta, obtained from the 
covariance between the firm’s earnings and aggregate consumption.  
 
 This result is fully consistent with an anticipated negative relationship between 
dividend policy and risk. Here, dividend policy is represented by the dividend payout 
ratio, and risk is measured by the earnings consumption beta. For example, if the 
earnings consumption beta of a particular firm is zero, then its dividend payout ratio 
should be equal to 100%, and all of its earnings should be distributed to shareholders. 
If the earnings-consumption beta of the firm is the same as that of the market, then its 
value is 1, and the firm’s payout ratio should be equivalent to the market dividend 
payout ratio.12 Similarly to Bergeron et al. (2015, p. 187), this relationship could be 
illustrated by a curve that approaches the horizontal axis asymptotically. However, in 
Bergeron et al. (2015) no link was shown to earnings risk. Furthermore, in Bergeron 
et al. (2015) the illustrated relationship is based on a particular case, where the 
number of factors that are supposed to influence dividend growth are arbitrarily 
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reduced to 1, and where the unique factor is arbitrarily made equivalent to the 
aggregate consumption growth.  
 
 Concerning the difficulties in identifying the factors that influence a variable 
(earnings, dividends or returns), see, for example, Breeden (1979). Breeden shows 
that Merton’s multi-beta pricing equation (Merton, 1973) can be collapsed into a 
single-beta equation, where the instantaneous expected excess return on any security 
is proportional to its beta (or covariance) with respect to aggregate consumption. The 
fact that Breeden’s model involves a single beta relative to a specific variable, rather 
than many betas measured relative to unspecified variables, made it easier to test and 
to implement. Therefore, one of the important contributions of Breeden (relative to 
Merton), was to simplify (or collapse) a complex multi-beta model into a single-beta 
model. In the canonical CCAPM, formulated by Breeden, aggregate consumption 
includes all state variables needed to describe the relevant characteristics of 
investment returns, and the standard consumption beta integrates the multiple 
dimensions of risk. Our model presents similar characteristics (with earnings). It 
suggests that aggregate consumption includes all economic factors that influence 
earnings, and demonstrates that the earnings consumption beta integrates the multiple 
dimensions of risk, in a dividend decision context. 
 
 In accordance with our model, the optimal dividend policy implies the 
following steps: 1) establish the evolution of aggregate consumption growth rates, the 
earnings growth rates of the entire market, and the earnings growth rates of the firm; 
2) estimate the resulting earnings consumption beta for the firm; 3) determine the 
average dividend payout ratio on the market; and 4) calculate the target dividend 
payout ratio of the firm as proposed by the simple formula, above. The proportion of 
earnings distribution to shareholders will be superior (inferior) to the global payout 
ratio on the market, if the estimation of the systematic earnings risk of the firm is 
inferior (superior) to the average (equals to 1). All these steps will be made given the 
available information at that time, and will be revaluated periodically, as they should 
be, in an intertemporal context. For example, if we estimate that the earnings 
consumption beta of a particular firm is equal to 1.5 in 2018, and if we determine that 
the average dividend payout ratio in the United States was around 40%, during this 
period, then we can conclude that the dividend payout ratio should be approximately 
31%, according to equation (53). If we re-estimate, the following year, that the 
earnings risk is actually lower, given the available information, then the target payout 
ratio will be higher. 
 
 The dividend decision procedure developed here, presents other interesting 
characteristics from a theoretical or a practical point of view. For instance, according 
to Nekrasov and Shroff (2009, p. 1984), if a firm’s intrinsic value is determined by 
fundamental economic variables such as earnings cash flows, then it makes sense to 
measure risk directly from earnings, in a valuation context. This relevant premise is 
C. Bergeron, J-P. Gueyie and K. Sedzro   19 
 
 
 
 
 
2019   Author’s Final Version 
 
also valid for our dividend distribution model. Indeed, if we postulate that dividends 
are inseparably bound to earnings cash flows, and if we accept that dividend 
distribution is negatively related to risk, then it also makes sense to measure risk 
directly from earnings, in a dividend decision context.  
 
 In addition, as we noted earlier, Da’s empirical study (2009) indicates that the 
covariance between earnings and aggregate consumption represents an appropriate 
measure of risk, and can explains 58% of the cross-sectional variation in in expected 
returns. Thus, we can argue that our model represents a straightforward application of 
Da’s recent results. In the same manner, we can also argue that our model use a novel 
theoretical measure of risk, empirically validated.  
 
 Moreover, as mentioned by Da (2009), estimating risk with earnings cash flows 
instead of returns has the following advantages. Firstly, in the short term, returns may 
temporarily deviate from their normal value due to market price instability (or market 
mispricing). Secondly, in typical asset pricing models, prices and returns are 
fundamentally evaluated using dividends or earnings cash flows. The dividend model 
derived in this section is also consistent with these characteristics. In this sense, our 
model supports the use of accounting variables in estimating risk. 
 
 
4 Conclusion 
 
Our goal, in this paper, was to develop a theoretical model of the relationship 
between dividend policy and earnings risk. Our development was similar to any asset 
pricing model that, given a solid economic framework, derives the required rate of 
return for an asset, considering the level of risk.  
 
 Using the fundamental framework of the CCAPM, we showed that the target 
dividend payout ratio of a firm is negatively related to its earnings consumption beta, 
obtained from the covariance between earnings and aggregate consumption. 
According to this result, we suggest that risk measured with earnings influences 
dividend policy. We also suggest that our model offers several interesting 
characteristics. For example, the model indicates the appropriate measure of risk for 
dividend decisions, in an intertemporal context. In addition, our main result indicates 
that the earnings consumption beta integrates the multiple dimension of earnings risk. 
Moreover, the model allows us to identify the theoretical payout ratio in a context of 
certainty (100%), and shows that a high-risk firm, with earnings that are very 
sensitive to economic fluctuations, should tend to a zero distribution policy. 
Furthermore, the model’s parameters are easy to interpret, and easy to obtain (from 
firm and market data). Likewise, integration of an earnings risk measure in a 
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dividends-risk model seems intuitively attractive, if we accept that dividends and 
earnings are inseparable. Additionally, the model utilizes a recent and performing 
measure of accounting risk, according to Da (2009). In this vein, the model 
legitimates (or supports) the use of accounting variables for estimating risk.  
 
 Finally, the derivation of the model assumes that the dividend of a stock and 
aggregate consumption are bivariate normally distributed. For future research, it may 
be suitable to see how we could relax this restrictive assumption. It also may be 
suitable to see how we could relax the assumption of an additive time-separable 
utility function. 
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Notes 
1 Concerning the negative relationship between dividend payout ratio and risk, see, for example, 
Beaver et al. (1970), Rozeff (1982), and Lapointe (1996). Concerning the negative relationship 
between dividend yield and risk, see, for example, Pettit (1977), Eades (1982), and Baskin (1989). 
 
2 Generally, an earnings beta (or an accounting beta) represents the covariance between the earnings of 
a company and the market earnings, divided by the variance of the market earnings.  
 
3 In the present paper, the operators Et, VARt, and COVt refer respectively to mathematical expectation, 
variance, and covariance, where index t implies that we consider the available information at time t. In 
addition, the tilde (~) indicates a random variable, while Dit represents the current dividends of stock i 
at time t, and Xit represents the current earnings of stock i at time t.  
 
4 See, for example, Cochrane (2005, p. 27), Bansal and Kiku (2011), or Bergeron (2013). 
 
5 See Rubinstein (1976) or Cochrane (2005), Chapter 1. 
 
6 If the power utility function is given by: U(C) = C(1-α)/(1-α), then: U´(C) = C-α, with α > 0. 
 
7 The operator Et+1 refers to mathematical expectation, given the available information at time t+1. 
 
8 According to Stein’s lemma (Rubinstein, 1976): for random variables x and y, and for differentiable 
function f(x); COV[y, f(x)] = E[f'(x)]COV[y, x], if x and y are bivariate normally distributed.  
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9 By definition, if X1 is a random variable, and X0 is fixed, then: G = X1/E[X1] = X0(1+g)/X0E[1+g] = 
(1+g)/E[1+g], where g is such that 1+g = X1/X0.  
 
10 The dividend payout ratio of the S&P 500 index was never over 75% between 1960 and 2016.  
 
11 Here, the concept of accounting beta is equivalent to earnings systematic risk.  
 
12 If G and Gm are random variables, then: COV[G, Gm]/COV[G, Gm] = 1. 
 
 
 
